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(54) OUTPUT CONTROLLER FOR INTERNAL COMBUSTION ENGINE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To keep a predetermined target rotating 
speed during a transition period after the switching of an intake air 
amount controlling method for controlling an opening and closing period of 
an intake valve, and an intake air amount controlling method for controlling 
an opening of an intake throttle valve. 

SOLUTION: An intake air amount in switching transition (curved lines a1, 
b1) transiently changed during a transition period (t=0-&epsi;) after the 
switching of the intake amount controlling methods, is calculated during 
the transition period. The intake air mount in switching transition is 
determined by primarily lagging the feed forward control intake amount for 
the intake amount controlling method after the switching, to be a valve 
more than the intake air amount (curved lines a2, b2) estimated to be 
needed corresponding to the change of the pressure in an intake pipe of 
an engine, and a target intake air amount is determined on the basis of the 
determined intake air amount in switching transition. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While having the inhalation-of-air throttle valve which is characterized by providing the following and 
which can control opening according to a target inhalation air content, and the inlet valve which can set an opening- 
and-closing stage as adjustable according to a target inhalation air content Output-control equipment of an internal 
combustion engine equipped with the amount control-system means for switching of inhalation of air which switch the 
1st amount control system of inhalation of air which controls an inhalation air content by controlling the opening of the 
aforementioned inhalation-of-air throttle valve, and the 2nd amount control system of iiJialation of air which controls 
an inhalation air content by changing the opening-and-closing stage of the aforementioned inlet valve. An amount 
setting means of feedforward control inhalation of air to set up the desired value of the inhalation air content for 
maintaining the engine rotational speed at the time of idle operation to a predetermined target rotational speed by 
feedforward control while controlling the inhalation air content by the above 1st or the 2nd amount control system of 
inhalation of air. An amount calculation means of change transient inhalation of air to compute the change transient 
inhalation air content which changes transitionally throughout [ after the change of the aforementioned amount control 
system of inhalation of air / transient phase ] based on the desired value of the inhalation air content at the time of the 
aforementioned idle operation. The feedback control means which carries out feedback control of either [ at least ] an 
inhalation air content or the ignition timing according to the difference of the aforementioned target rotational speed 
and the real rotational speed which is an actual engine rotational speed that the engine rotational speed at the time of 
idle operation should be completed as the aforementioned target rotational speed. A change transient feedback control 
limit means to restrict one [ at least ] change of the inhalation air content by the aforementioned feedback control 
means, and the ignition timing to throughout [ aforementioned transient phase ]. 

[Claim 2] Output-control equipment of the internal combustion engine according to claim 1 characterized by the 
aforementioned amount calculation means of change transient inhalation of air computing a change transient inhalation 
air content so that it may become a bigger value than the value according to change of an engine's inlet-pipe internal 
pressure. 

[Claim 3] It has an inlet-pipe internal pressure response time constant setting means to set up the response time 
constant of the inlet-pipe internal pressure when operating the aforementioned inhalation-of-air throttle valve according 
to the opening-and-closing stage of the aforementioned inlet valve. When the amount control system of irJaalation of 
air is switched to the amount control system of inhalation of air of the above 2nd from the amount control system of 
inhalation of air of the above 1st, the aforementioned amount calculation means of change transient inhalation of air 
Output-control equipment of the internal combustion engine according to claim 1 or 2 which carries out first-order-lag 
processing of the desired value of the inhalation air content at the time of the aforementioned idle operation using the 
time constant of a bigger value than the response time constant of the aforementioned inlet-pipe internal pressure, and 
is characterized by computing a change transient inhalation air content. 

[Claim 4] It has an inlet-pipe internal pressure response time constant setting means to set up the response time 
constant of the inlet-pipe internal pressure when operating the aforementioned inhalation-of-air throttle valve according 
to the opening-and-closing stage of the aforementioned inlet valve. When the amount control system of inhalation of 
air is switched to the amount control system of inhalation of air of the above 1st from the amount control system of 
inhalation of air of the above 2nd, the aforementioned amount calculation means of change transient inhalation of air 
Output-control equipment of the internal combustion engine according to claim 1 or 2 which carries out first-order-lag 
processing of the desired value of the inhalation air content at the time of the aforementioned idle operation using the 
time constant of a value smaller than the response time constant of the aforementioned inlet-pipe internal pressure, and 
is characterized by computing a change transient inhalation air content. 

[Claim 5] Output-control equipment of the internal combustion engine of any one publication of the claim 1 
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characterized by forbidding change by the aforementioned feedback control means when one [ at least ] change of the 
inhalation air content which is a controlled system according [ the aforementioned change transient feedback control 
limit means ] to the aforementioned feedback control means to the aforementioned transient phase period, and the 
ignition timing tends to cause the fall of unit power - the claim 4. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[The technical field to which invention belongs] this invention relates to the output-control equipment of an internal 
combustion engine. It is related more with the output-control equipment of the internal combustion engine which 
controls the engine rotational speed at the time of idle operation in a detail at a predetermined target rotational speed. 

[0002] ^ 

[Description of the Prior Art] At the time of idle operation, although engine rotational speed is controlled by 
predetermined target rotational speed, what carries out feedback control of the inhalation air content from before as 
technique for it according to the difference of the aforementioned target rotational speed and an actual engine rotational 
speed is [ that predetermined unit power should be maintained ] common (refer to JP,61 -169642, A). 
[0003] By the way, the system which enabled it to set the opening-and-closing stage of an inlet valve as adjustable is 
well-known by driving an engine's inlet valve wifli elecfromagnetic force (refer to JP, 1 0-3 1 1 23 1 , A). In such a system, 
it does not have an inhalation-of-air throttle valve, or inhalation-of-air drawing is made very small, inlet-pipe internal' 
pressure is made into the state near atmospheric pressure, by controlling the open period of an inlet valve, compared 
with the amount control system of inhalation of air by control of the conventional inhalation-of-air throttle valve, 
inhalation-of-air loss (pumping loss) is reduced, and specific fuel consumption can be reduced by controlling an ' 
inhalation air content. 

[0004] Then, both the method with which the opening of an inhalation-of-air throttle valve is controlled, and inlet-pipe 
iiiternal pressure controls an inhalation air content by the low state comparatively, and the method which makes inlet- 
pipe internal pressure the state near atmospheric pressure as mentioned above, controls the opening-and-closing stage 
of an inlet valve, and controls an inhalation air content are formed, and it is possible to apply to the output control at 
the time of idle operation. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in this thing, when the two aforementioned amount control 
systems of inhalation of air are switched, an inhalation air content required in order to maintain a predetermined target 
rotational speed changes with change of the inhalation-of-air loss by change of the inlet-pipe intemal pressure after a 
change. Thus, it is difficult to calculate the inhalation air content needed correctly on real time, and an error may arise 
between the inhalation air contents actually needed. And when generated in the direction fewer than the inhalation air 
content for which such an error is actually needed, there is a problem that engine rotational speed falls. 
[0006] The method which controls an inhalation air content in view of such the actual condition when this invention 
controls the opening-and-closing stage of an inlet valve, While switching the method which conti-ols an inhalation air 
content by controlling the opening of an inhalation-of-air throttie valve and conti-oUing an inhalation air content When 
the two aforementioned (responding for example, to cooling water temperature) amount control systems of inhalation 
of air are switched at the time of idle operation, it aims at offering the output-conti-ol equipment of the intemal 
combustion engine which can maintain a predetermined target rotational speed. 
[0007] 

[Means for Solving the Problem] For this reason, as shown in drawing 1 , while invention conceming a claim 1 is 
equipped with the inhalation-of-air throttle valve which can control opening according to a target inhalation air content, 
and the inlet valve which can set an opening-and-closing stage as adjustable according to a target inhalation air content' 
The 1st amount control system of inhalation of air which conti-ols an inhalation air content by controlling the opening 
of the aforementioned inhalation-of-air throttle valve. It is output-control equipment of an intemal combustion engine 
equipped witii tiie amount conti-ol-system means for switching of inhalation of air which switch the 2nd amount conti-ol 
system of inhalation of air which controls an inhalation air content by changing the opening-and-closing stage of the 
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aforementioned inlet valve. While controlling the inhalation air content by the above 1st or the 2nd amount control 
system of inhalation of air An amount setting means of feedforward control inhalation of air to set up the desired value 
of the inhalation air content for maintaining the engine rotational speed at the time of idle operation to a predetermined 
target rotational speed by feedforward control, An amount calculation means of change transient inhalation of air to 
compute the change transient inhalation air content which changes transitionally throughout [ after the change of the 
aforementioned amount control system of inhalation of air / transient phase ] based on the desired value of the 
inhalation air content at the time of the aforementioned idle operation, That the engine rotational speed at the time of 
idle operation should be completed as the aforementioned target rotational speed The feedback control means which 
carries out feedback control of either [ at least ] an inhalation air content or the ignition timing according to the 
difference of the aforementioned target rotational speed and the real rotational speed which is an acUial engine 
rotational speed, It is characterized by establishing a change transient feedback control limit means to restrict one [ at 
least ] change of the inhalation air content by the aforementioned feedback control means, and the ignition timing to 
throughout [ aforementioned transient phase ]. 

[0008] When the inhalation air content is controlled by the above 1st or the 2nd amount control system of inhalation of 
air at the time of idle operation according to this composition, while the desired value of the inhalation air content for 
niaintaining a predetermined target rotational speed by the amount setting means of feedforward control inhalation of 
air is set up, it usually converges an actual engine rotational speed on the aforementioned target rotational speed by the 
aforementioned feedback control means at the time. The amount control system of inhalation of air from the 1st 
method to the 2nd method by the aforementioned amount control-system means for switching of inhalation of air and 
when switched to the 1st method from the 2nd method, [ or ] While a change transient inhalation air content is 
computed throughout [ subsequent transient phase ] based on the desired value of the aforementioned inhalation air 
content for the amount confrol system of inhalation of air after a change, one [ at least ] change of the inhalation air 
content by the aforementioned feedback confrol means and the ignition timing is restricted. 

[0009] The usual amount confrol of inhalation of afr by the method after a change is not performed from immediately 
after it, but after the change of the amount confrol system of inhalation of afr is performed after progress between the 
aforementioned transient phases, namely, throughout [ aforementioned fransient phase ] The change transient 
inhalation air content which changes from the desired value of the aforementioned inhalation air content for the amount 
confrol system of inhalation of afr before a change fransitionally towards the desired value of the aforementioned 
inhalation air content for the amount confrol system of inhalation of air after a change is made into the desired value of 
the inhalation air content by feedforward control, again One [ at least ] feedback confrol of an inhalation afr content 
and the ignition timing is performed restrictively. 

[0010] Invention concerning a claim 2 is characterized by the aforementioned amount calculation means of change 
fransient inhalation of air computing a change fransient inhalation air content so that it may become a bigger value than 
the value according to change of an engine's inlet-pipe internal pressure. 

[001 1] The amount confrol system of inhalation of air has changed fransitionally, and change of inhalation-of-air loss 
produces throughout [ after the amount confrol-system change of inhalation of afr / fransient phase ] with change of 
mlet-pipe internal pressure. For this reason, the inhalation afr content for maintaining a predetermined target rotational 
speed can be presumed according to change of such inlet-pipe intemal pressure. However, on the other hand, the factor 
which changes unit power, such as combustion efficiency, besides change of the above inhalation-of-air losses exists in 
the meantime. Then, the desired value of the inhalation air content by feedforward control is computed as a bigger 
value than the inhalation air content presumed to be required according to change of inlet-pipe intemal pressure. 
[0012] Invention concerning a claim 3 has an inlet-pipe intemal pressure response time constant setting means to set up 
the response time constant of the inlet-pipe intemal pressure when operating the aforementioned inhalation-of-air 
throttle valve according to the opening-and-closing stage of the aforementioned inlet valve. When the amount confrol 
system of inhalation of air is switched to the amount confrol system of inhalation of air of the above 2nd from the 
amount confrol system of inhalation of afr of the above 1st, the aforementioned amount calculation means of change 
fransient inhalation of afr First-order-lag processing of the desired value of the inhalation air content at the time of the 
aforementioned idle operation is carried out using the time constant of a bigger value than the response time constant 
of the aforementioned inlet-pipe intemal pressure, and it is characterized by computing a change fransient inhalation air 
content. 

[0013] Namely, change of the inlet-pipe intemal pressure produced when the amount confrol system of inhalation of 
afr changes fransitionally after the change of the amount confrol system of inhalation of afr is assumed to be first-order 
lag. When the amount control system of inhalation of air is switched to the 2nd method from the 1st method That 
engine rotational speed should be maintained to a predetermined target rotational speed by a lot of inhalation air 
contents (change fransient inhalation afr content) than the inhalation air content needed according to change of inlet- 
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pipe internal pressure First-order-lag processing of the desired value of the inhalation air content at the time of the 
aforementioned idle operation is carried out using the time constant of a bigger value than the response time constant 
of the aforementioned inlet-pipe internal pressure. 

[0014] Invention concerning a claim 4 has an inlet-pipe internal pressure response time constant setting means to set up 
the response time constant of the inlet-pipe internal pressure when operating the aforementioned inhalation-of-air 
throttle valve according to the opening-and-closing stage of the aforementioned inlet valve. When the amount control 
system of inhalation of air is switched to the amount control system of inhalation of air of tiie above 1st from the 
amount control system of inhalation of air of the above 2nd, the aforementioned amount calculation means of change 
transient inhalation of air First-order-lag processing of the desired value of the inhalation air content at the time of the 
aforementioned idle operation is carried out using the time constant of a value smaller than the response time constant 
of the aforementioned inlet-pipe internal pressure, and it is characterized by computing a change transient inhalation air 
content. 

[0015] Namely, change of the inlet-pipe internal pressure produced when the amount control system of inhalation of 
air changes transitionally after the change of the amount control system of inhalation of air is assumed to be first-order 
lag. When the amount control system of inhalation of air is switched to the 1st method from the 2nd method That 
engine rotational speed should be maintained to a predetermined target rotational speed by a lot of inhalation air 
contents (change transient inhalation air content) than the inhalation air content needed according to change of inlet- 
pipe internal pressure First-order-lag processing of the desired value of the inhalation air content at the time of the 
aforementioned idle operation is carried out using the time constant of a value smaller than the response time constant 
of the aforementioned inlet-pipe internal pressure. 

[0016] Invention concerning a claim 5 is characterized by forbidding change by the aforementioned feedback control 
means, when one [ at least ] change of the inhalation air content which is a controlled system according [ the 
aforementioned change transient feedback control limit means ] to the aforementioned feedback confrol means to the 
aforementioned transient phase period, and the ignition timing tends to cause the fall of unit power. 
[001 7] That is, the feedback confrol which can cause the fall of unit power is forbidden that it should avoid that the 
effect is reduced in the desired value of the inhalation afr content by feedforward confrol throughout [ aforementioned 
fransient phase ] when suppressing the fall phenomenon of engine rotational speed. 
[0018] 

[Effect of the Invention] According to invention concerning a claim 1, while controlling the inhalation air content by 
the 1st or 2nd amount confrol system of inhalation of air, the engine rotational speed at the time of idle operation can 
usually be maintained to a predetermined target rotational speed not only a time but throughout [ after the amount 
control-system change of inhalation of air / fransient phase ]. 

[0019] According to invention concerning a claim 2, generating of the fall phenomenon can be suppressed and the 

engine rotational speed at the time of idle operation can be maintained to a predetermined target rotational speed 

throughout [ after the amount control-system change of inhalation of afr / transient phase ]. 

[0020] According to invention concerning a claim 3, by comparatively simple composition called first-order-lag 

processing, generating of the fall phenomenon can be suppressed and the engine rotational speed at the time of idle 

operation can be maintained to a predetermined target rotational speed throughout [ transient phase / after the amount 

confrol system of inhalation of air was switched to the 2nd method from the 1 st method ]. 

[0021] According to invention concerning a claim 4, by comparatively simple composition called first-order-lag 

processing, generating of the fall phenomenon can be suppressed and the engine rotational speed at the time of idle 

operation can be maintained to a predetermined target rotational speed throughout [ transient phase / after the amount 

confrol system of inhalation of air was switched to the 1 st method from the 2nd method ]. 

[0022] When according to invention concerning a claim 5 the fall by the feedback confrol of the unit power at the time 
of idle operation shall be prevented and it shall suppress the fall phenomenon of engine rotational speed by 
feedforward confrol especially throughout [ after the amount confrol-system change of inhalation of afr / fransient 
phase ], the depressor effect is heightened more. 
[0023] 

[Embodiments of the Invention] Below, the form of operation of this invention is explained with reference to a 
drawing. Drawing 2 ****** composition of the internal combustion engine E concerning 1 operation form of this 
invention (for example, 4-cylinder). thus, in the inhalation-of-afr path 1 of an internal combustion engine E The dust 
contained in afr The inhalation-of-air throttle valve 3 of the air flow meter dl which detects the flow rate (inhalation air 
content) of the air through the air cleaner 2 to ranove, and the electronics control formula which a rotation drive is 
carried out based on the signal from an elecfronic confrol unit (ECU) 100 mentioned later, and controls the 
aforementioned inhalation afr content is formed, fiirther In the manifold section of the lower sfream of a river of 
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collector Ic, the fuel injection valve 4 as a fuel supply system is formed for every cylinder. 

[0024] And these manifold sections are connected with the unilateral of each cylinder, respectively. The ignition plug 6 
which drives based on the signal fi-om ECU 100, and lights a gaseous mixture from the inhalation-of-air path 1 is 
formed in the center of abbreviation of the combustion chamber 5 formed for every cylinder, the electromagnetism 
which the supply of a gaseous mixture to a combustion chamber 5 is infixed in suction-port Ip as shown in drawing, 
and is mentioned later ~ the inlet valve 8 by which a both- way drive is carried out opens and closes suction-port Ip, 
and is controlled by the actuator 7 

[0025] On the other hand, the flueway 9 which circulates the exhaust air after combustion is connected with a side 
besides each cylinder, the electromagnetism from a combustion chamber 5 to a flueway 9 which discharge of exhaust 
air is infixed in exhaust air port 9p as shown in drawing, and is mentioned later ~ tfie exhaust valve 1 1 by which a 
both- way drive is carried out opens and closes exhaust airport 9p, and is controlled by the actuator 10 In addition, the 
catalytic converter (not shown) which contained the three way component catalyst which performs oxidization of the 
air-fiiel ratio sensor d2 which detects an air-fuel ratio according to the oxygen density under exhaust air, and CO and 
HC which are contained during exhaust air, and reduction of NOx may be formed in a flueway 9. 
[0026] ECU! 00 inputs the read-only memory (ROM) 102 which has memorized the central processing unit (CPU) 101 
which performs informational I/O and informational various operations with the exterior, and performs an operation, 
the program mentioned later, various kinds of data, etc., RAM (RAM) 103 which memorizes information temporarily 
during program execution, and the signal from an external sensor, or is constituted including the input/output interface 
104 which outputs the signal for driving an external actuator. These components are connected through a bus 105. 
[0027] The detecting signal from the crank angle sensor d4 which is indirectly connected to the cam shaft interlocked 
with (he coolant temperature sensor d3, the crankshaft, or this which detects the temperature of engine cooling water 
besides each above-mentioned sensor through a gear etc. directly, and detects a crank position (engine rotational speed 
is computed based on this), and the load sensor d5 which detects an accelerator control input is also inputted into 
ECUIOO. and ECUlOO is explained below based on these detecting signals - as ~ the inhalation-of-air throttle valve 3, 
an ignition plug 6, and electromagnetism ~ actuators 7 and 10 are controlled 

[0028] Next, the structure of the pumping mechanism of the above-mentioned electromagnetic-control formula is 
explained with reference to drawin g^ . this operation form ~ the electromagnetism for inlet-valve 8 ~ an actuator 7 
and the electromagnetism for exhaust valve 1 1 - since the actuator 10 is made the same, are the thing of an inspired air 
flow path, and it is made to represent, and explains 

[0029] By this thing's preparing the needle 701, the electromagnet 702 for valve opening, and the electromagnet 703 
for valve closing of the shape of a plate constituted including the magnetic substance, constimting it to the valve 
element which constitutes an inlet valve 8, and controlling the current supplied to the coils 702a and 703a of each 
electromagnet by ECUIOO, a needle 701 goes back and forth between suction side 702b of each electromagnet, and 
703b, and the opening-and-closing time of an inlet valve 8 is controlled. 

[0030] An inlet valve 8 is held free [ sliding in the valve guide 802 laid under the cylinder head C of an internal 
combustion engine E ], and it is shown to the shank 801 to it up and down. And a retainer 803 is attached in the upper- 
limit section of a shank 801, and an inlet valve 8 is energized with the spring 804 which acts from a lower part to a 
retainer 803 in the valve-closing direction, i.e., the direction where face side 805a of a head 805 sits down in the sheet 
section Cs formed in the port Cp of the cylinder head C. 

[0031] The electromagnet 702 for valve opening and the electromagnet 703 for valve closing are arranged above an 
inlet valve 8, and opposite arrangement of these is carried out on both sides of a needle 701 at the upper and lower 
sides. A needle 701 is fixed to the nonmagnetic shaft 704 in the core, and shaft lower 704a prolonged below a needle 
701 penetrates the core of the electromagnet 702 for valve opening free [ reciprocation ], and it is made for the soffit 
section end face to be contacted by upper-limit section end-face 801a of the shank 801 of an inlet valve 8. On the other 
hand, shaft up 704b prolonged above a needle 701 penetrates the core of the electromagnet 703 for valve closing free 
[ reciprocation ], and a spring seat 705 is attached in the upper-limit section. And a needle 701 and a shaft 704 are 
energized downward with the spring 706 which acts from the upper part to this spring seat 705. 
[0032] Thus, a needle 701 is energized by an operation of a spring 706 and operation of the spring 804 through the 
inlet valve 8 in the direction of the mid-position (specifically, it is the middle position of the electromagnet 702 for 
valve opening, and the electi-omagnet 703 for valve closing). And when face side 805a of an inlet valve 8 sits down in 
the sheet section Cs of the cylinder head C when the electi-omagnet 703 for valve closing is energized and suction side 
703b is adsorbed in a needle 701, and the electix)magnet 702 for valve opening is energized, a needle 701 sticks to 
suction side 702b, and the aforementioned face side 805a **** from there, suction-port Ip is opened and closed. 
[0033] In addition, the position sensors d6, such as a potentiometer, are attached in the upper-limit section of a shaft 
704, the detecting signal from this sensor d6 is also inputted into ECUIOO, and the variation rate of a shaft 704 is 
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detected. 

[0034] The control perfonned by ECUlOO below (setting especially at the time of idle operation) is explained. This 
control is perfonned every 10ms at the time of idle operation of an oigine, and a fimdamental flow becomes like 
drawing 4 . Unit power is maintained by predetermined throughout [ transient phase / after the 1st amount control 
system of inhalation of air by which an inhalation air content is controlled by controlling the opening of the inhalation- 
of-air throttle valve 3 by this control according to a target inhalation air content at the time of idle operation, and the 
2nd amount control system of inhalation of air by which an inhalation air content is controlled by controlling the 
opening-and-closing time of an inlet valve 8 according to a target inhalation air content were switched ]. 
[0035] Moreover, the open time of an inlet valve 8 shall be fixed near a top dead center, closed time shall be fixed near 
a bottom dead point, on the other hand, the open time of an inlet valve 7 is fixed near a top dead center, and an 
inhalation air content is controlled by the 1st amount control system of inhalation of air by setting closed time as 
adjustable at the 2nd amount control system of inhalation of air. 

[0036] First, after the various data which need the engine rotational speed Ne, the cooling water temperature Tw, etc. 
are read in SI, in S2, the optimal amount control system of inhalation of air is chosen. And in S3, the predetermined 
target rotational speed tNe at the time of idle operation is set up according to the cooling water temperature Tw using a 
formula with reference to table data. The target inhalation air content for maintaining engine rotational speed is set as 
the target rotational speed tNe with the aforementioned target rotational speed tNe high at the time of low water 
temperature and which was low set up at the time of high water temperature, and was set up in this way in S4. 
[0037] In S4, in case a target inhalation air content is calculated fi-om a part for a part for feedforward control 
operation, and feedback control operation and computes each control input, while a change transient inhalation air 
content is computed as a part for feedforward control operation, feedback control is restricted to throughout [ after the 
amoimt control-system change of inhalation of air / transient phase ]. 

[0038] And in S5, the opening of the inhalation-of-air throttle valve 3 is set up, the opening-and-closmg time of an 
inlet valve 8 and an exhaust valve 1 1 is set up in S6 to realize the target inhalation air content set up in S4, ignition 
timing by the ignition plug 6 is set up in S7, and this control is ended. 

[0039] Below, this control is explained in detail for every step. First, S2 (namely, selection of the amount control 
system of inhalation of air) is explained with reference to drawin g 5 . In S 11, it is judged whether the read cooling 
water temperature Tw is higher than the predetermined temperature alpha (for example, 80 degrees C). And when 
judged with it being high (namely, Tw>alpha), it progresses to SI 2, the 1st amount control system of inhalation of air 
is chosen, and the flag F for the amount control-system judging of inhalation of air is set as 1 . On the other hand, when 
judged below with the predetermined temperature alpha (namely, Tw<=alpha) in SI 1, it progresses to SI 3, the 2nd 
amount control system of inhalation of air is chosen, and the aforementioned flag F is set as 2. 
[0040] When the 1st thing is chosen as an amount control system of inhalation of air, in SI 4, it is judged by last time 
whether the flag F for the amount control-system judging of inhalation of air was 1. And last flag F (old) When it is 1, 
it progresses to SI 5, and after the counted value Cnt of a counter is updated by the value to which only 1 was added, ' 
the retum of it is carried out. On the other hand, it is the aforementioned flag F (old). A return is carried out, after 
progressing to S 16 and resetting the aforementioned counted value Cnt, when it is not 1 (namely, F (old) = 2). namely, 
this counter ~ the elapsed time after the amount control-system change of inhalation of air (=10xCnt[ms]) ~ being 
shown - **** ~ the amount control system of inhalation of air - the 1st method fi-om the 2nd method - or it is reset 
only immediately after switching to the 2nd method fi-om the 1st method so that it may mention later 
[0041] When the 2nd thing is chosen as an amount control system of inhalation of air in S13 In SI 7, it is judged by last 
time whether the flag F for the amount control-system judging of inhalation of air was 2, and it is the aforementioned 
flag F (old). When it is 2 After counted value Cnt is updated by the value to which only 1 was added, while a retum is 
carried out by progressing to SI 8, it is the aforementioned flag F (old). A retum is carried out, after progressing to S19 
and resetting the aforementioned counted value Cnt, when it is not 2 (namely, F (old) = 1). 

[0042] Next, S4 (namely, setup of a target inhalation air content) is explained with reference to drawing 6 - drawing 9 . 
In the processing shown in S21-S29, when controlling an inhalation air content by the 1st or 2nd amount control 
system of inhalation of air, the inhalation air content (amount Qff[L/minof feedforward control inhalation of air]) for 
making engine rotational speed at the time of idle operation into tiie above-mentioned target rotational speed tNe by 
feedforward control is set up. 

[0043] First, in S21, altiiough tiie flag F for the amount control-system judging of inhalation of air is 1, it is judged 
whether it is no. When the aforementioned flag F is 1, it progresses to S22, and the amount Qffl of feedforward conti-ol 
inhalation of air in the 1st amount conti-ol system of inhalation of air is set up using a formula with reference to table 
data, and makes set-up Qffl the amount Qff of feedforward control inhalation of air (S23). 
[0044] On the other hand, when the flag F for the amount conti-ol-system judging of inhalation of air is not 1 in S21 
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(namely, F= 2), it progresses to S24, and the amount Qff2 of feedforward control inhalation of air in the 2nd amount 
control system of inhalation of air is set up using a formula with reference to table data, and makes set-up Qff2 the 
amount Qff of feedforward control inhalation of air (S25). 

[0045] In addition, these table data calculate the inhalation air content needed in order to make engine rotational speed 
at the time of idle operation into a predetermined value in each amount control system of inhalation of air by system 
experiment. 

[0046] And in S26, it is judged whether the elapsed time after the amount control-system change of inhalation of air 
has passed the predetermined time epsilon (for example, 1 [sec]). When having passed, it progresses to S27 and is the 
amount Qff of feedforward control inhalation of air as it is Amount Qffof output feedforward control inhalation of air' 
It progresses to S28 noting that the amount control system of inhalation of air has changed transitionally by change 
when having not passed, while carrying out. The change transient inhalation air content Qtr which the change transient 
inhalation air content Qtr was set up, and was set up in S28 so that it might mention later using the amount Qffof 
feedforward control inhalation of air is amount Qffof output feedforward control inhalation of air'. It is carried out. 
[0047] In the processing shown in S30-S34, feedback control is performed that an actual engine rotational speed 
should be completed as the target rotational speed tNe. First, the feedback control control input Qfb is set up in S3 1. 
Feedback control is performed about either [ at least ] an inhalation air content or the ignition timing. Here, although 
the example performed about these both is shown, even if it adopts the thing corresponding to the object which chose 
only either and was chosen among the steps explained below and performs feedback control, there is a considerable 
effect. 

[0048] The feedback control control input (amount Qfba [L/minof feedback control inhalation of air]) about an 
inhalation air content and the feedback control control input (feedback control ignition-timing Qflbp [deg]) about 
ignition timing are computed by the lower formula using the predetermined control gain kl and k2 (for example, 
k 1=0.005, k2=0.07). The aforementioned control gain kl and k2 is the control gain about an inhalation air content and 
ignition timing, respectively, and it is determined that the stability of a system which set the engine which is a 
controlled system by the feedback control controller becomes in the predetermined range (for example, range which 
sets a gain margin to lOdB). 
[0049] 

Qfba =Qfl)a' (old)+klx (tNe-Ne) ... (1) 
Qfbp =k2x (tNe-Ne) ... (2) 

Thus, although found the integral type feedback control can be performed about an inhalation air content and been [ it / 
proportional ] type feedback control can be performed about ignition timing, other control gestalten, such as a been 
[ it / proportional ] type, may be applied about an inhalation air content, and other control gestalten may be applied 
about ignition timing. In addition, Qfba' (old) of an upper formula (1) is a value in the processing of the last time of 
amount Qfbaof output-feedback-control inhalation of air' mentioned later. 

[0050] And when it is judged whether the elapsed time after the amount control-system change of inhalation of air has 
passed the predetermined time epsilon and it has passed in S31, it progresses to S32 and is the feedback control control 
input Qfb as it is Output-feedback-control control input Qfb' It progresses to S33 and feedback control is restricted 
noting that the amount control system of inhalation of air has changed transitionally by change when having not 
passed, while carrying out. In S33, the limit feedback control control input Qre is set up so that it may mention later 
using the feedback control control input Qfb, and the limit feedback control control input Qre is output-feedback- 
control control input Qfb'. It is carried out. 

[0051] In addition, with this operation gestalt, since feedback control is performed about an inhalation air content and 
ignition timing, the output-feedback-control control input about an inhalation air content is called amount Qfbaof 
output-feedback-control inhalation of air', and the output-feedback-control control input about ignition timing is called 
output-feedback-control ignition-timing Qfbp'. 

[0052] **** [ in / S28 (namely, setup of the change transient inhalation air content Qtr), and S33 (namely, setup of the 
limit feedback control control input Qre) / here ] -- it ****** just First, the processing in S28 is explained with 
reference to drawing 7 . 

[0053] Response time constant [ of the inlet-pipe internal pressure at the time of operating the inhalation-of-air throttle 
valve 3 using the valve-closing time term which read the closed stage of the inlet valve 8 set up last time in S41, and 
was read in S42 continuing ] T [sec] It sets up. Since the inhalation air content at the time of operating the inhalation- 
of-air throttle valve 3 or the responsibility of inlet-pipe intemal pressure changes according to the closed stage of an 
inlet valve, it asks for this response time constant T by system experiment. And it asks for the aforementioned response 
time constant T to each close stage of an inlet valve 8, for example, the table data about each field of a low rotational- 
speed region, an inside rotational-speed region, and a high rotational-speed region are given. 
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[0054] In S43, it is judged whether the flag F for the amount control-system judging of inhalation of air is 1. It 
progresses to S44 and a time constant T21 is computed at the time of a change noting that it is in throughout [ transient 
phase / after the amount control system of inhalation of air was switched to the 1 st method from the 2nd method now ], 
when the aforementioned flag F is 1. Specifically, a time constant T21 makes only 0.2 [sec] a small time constant at the 
time [ time constant / response / T / aforementioned ] of a change. And in S45 continuing, first-order-lag processing is 
performed to the amount Qff (namely, the amount Qffl of feedforward control inhalation of air in the 1st amount 
control system of inhalation of air) of feedforward control inhalation of air using a time constant T21 at the time of a 
change, and let the value be the change transient inhalation air content Qtr. 

[0055] On the other hand, it progresses to S46 and a time constant T12 is computed at the time of a change noting that 
it is in throughout [ transient phase / after the amount control system of inhalation of air was switched to the 2nd 
method from the 1st method now ], when the flag F for the amount control-system judging of inhalation of air is not 1 
in S43 (namely, F= 2). Specifically, a time constant T12 makes only 0.2 [sec] a big time constant at the time [ time 
constant / response / T / aforementioned ] of a change. And in S47 continuing, first-order-lag processing is performed 
to the amount Qfif (namely, the amount Qfif2 of feedforward control inhalation of air in the 2nd amount control system 
of inhalation of air) of feedforward control inhalation of air using a tune constant Tl 2 at the time of a change, and let 
the value be the change transient inhalation air content Qtr. 

[0056] Thus, amount Qffof output feedforward control inhalation of air' of the transient phase throughout after the 
amount control-system change of inhalation of air There are the following effects in computing the change transient 
inhalation air content Qtr by carrying out. 

[0057] After switching the amount control system of inhalation of air, while the amount control system of inhalation of 
air changes transitionally, change arises in inhalation-of-air loss with change of inlet-pipe internal pressure. Although 
an inhalation air content required in order to maintain a predetermined target rotational speed at this time can be 
presumed according to change of the aforementioned inlet-pipe internal pressure, it is one of these and the factor which 
changes unit power, such as combustion efficiency, besides change of the above-mentioned inhalation-of-air loss also 
exists. 

[0058] Then, by computing a lot of [ as shown in drawing 13 as amount Qflfof output feedforward control inhalation of 
air' throughout / aforementioned transient phase ] change transient inhalation air contents Qtr (curves al and bl) than 
the required inhalation air content (curves a2 and b2) according to change of inlet-pipe internal pressure Engine 
rotational speed is maintainable to a predetermined target rotational speed, avoiding generating of the fall phenomenon 
of the engine rotational speed at the time of idle operation. 

[0059] If it is in throughout [ transient phase / after the amount control system of inhalation of air was switched to the 
2nd thing from the 1st thing ], the inlet- valve close stage (curve a4) for realizing such a change transient inhalation air 
content Qtr is set up so that it may change later than the inlet-valve close stage (curve a3) for realizing the 
aforementioned required inhalation air content. On the other hand, if it is in throughout [ transient phase / after the 
amount control system of inhalation of air was switched to the 1st thing from the 2nd thing ], the aforementioned 
valve-closing time term (curve b4) is set up so that it may change earlier than the inlet- valve close stage (curve b3) for 
reahzing the aforementioned required inhalation air content. 

[0060] Next, the processing in S3 3 is explained with reference to drawing 8 . The amount Qftja of feedback control 
inhalation of air set up in 330 in S51 It is judged whether a difference with the amount Qfl)a of feedback control 
inhalation of air (old) set up in the last processing is zero or more. When it is zero or more, it progresses to S52 and is 
this amount Qflja of feedback confrol inhalation of air. The amount Qrea of limit feedback control inhalation of ak It is 
carried out. When it is not zero or more in S51 (namely, Qft>a-Qfba(old) <0), on the other hand, it progresses to S53, 
and the last amount Qflja of feedback control inhalation of air (old) is the amount Qrea of limit feedback control 
inhalation of air. It is carried out. The amount Qrea of limit feedback control inhalation of air In S34, it considers as 
amount Qfbaof output-feedback-control inhalation of air' after tiiat. 

[0061] Moreover, feedback control ignition timing Qfbp set up in S30 in S54 It is judged whether it is positive. When 
it is positive, it progresses to S55 and is the feedback conti-ol ignition timing Qfljp. Limit feedback control ignition 
timing Qrep It is carried out. When it is not positive in 854 (namely, Qfljp <=0), on tfie otiier hand, it progresses to 
S56, and is the limit feedback control ignition timing Qrep. It is referred to as 0. Limit feedback conti-ol ignition timing 
Qrep In S34, it considers as output-feedback-control ignition-timing Qfbp' after that. 

[0062] Thus, it is avoidable tiiat the effect is reduced in the desired value (namely, amount Qffof output feedforward 
conti-ol inhalation of air') of the inhalation air content by the feedforward confrol of the ti-ansient phase throughout after 
tiie amount confrol-system change of inhalation of air by restiicting the feedback confrol about the inhalation air 
content which can cause the fall of unit power, and ignition timing when suppressing the fall phenomenon of engine 
rotational speed. 
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[0063] They are amount Qffof output feedforward control inhalation of air', and output-feedback-control control input 
Qfb' as mentioned above. After being set up, a target inhalation air content is set up by processing shown in S61-S65. 
First, in S61 , the inhalation-of-air throttle valve effective-area product Ai for an idle is computed based on amount 
Qffof output feedforward control inhalation of air', and amount Qflbaof output-feedback-control inhalation of air'. Here, 
the inhalation-of-air throttle valve effective-area product Ai is computed by multiplying by the coefficient which shows 
the relation between the inhalation-of-air throttle valve passage air flow rate in a sonic flow rate, and an inhalation-of- 
air throttle valve effective-area product to the target inhalation air content expressed with flie volumetric flow rate per 
unit time. 

[0064] In S62 continuing, the inhalation-of-air throttle valve effective-area product Aa for the accelerator operation 
according to the accelerator control input Ac is set up with reference to table data. Furthermore, in S63, the inhalation- 
of-air throttle valve effective-area product A which is the sum of the inhalation-of-air throttie valve effective-area 
product Ai for an idle and the inhalation-of-air throttle valve effective-area product Aa for accelerator operation is 
coniputed, and the value ANV which **(ed) the inhalation-of-air throttle valve effective-area product A with the 
engine rotational speed Ne and displacement V in S64 is computed. And in S65, the table data of the volumetric-flow- 
rate ratio QUO (volume in the reference condition of new **** to cylinder capacity) are searched using the 
aforementioned value ANV, and the target- volume flow rate tQHO is set up. Here, the table data of the volumetric- 
flow-rate ratio QHO are a property equivalent to the engine having the mechanical inlet valve at the time of making for 
example, an inlet- valve open stage into a top dead center, and making an inlet-valve close stage into a bottom dead 
point. 

[0065] Next, S5 (namely, setup of inhalation-of-air throttle valve opening) is explained with reference to drawing 10 . 
First, in S71, it is judged whether the flag F for the amount control-system judging of inhalation of air is 1. When the 
aforementioned flag F is 1, it progresses to S72 and the effective-area product for controlling an inhalation air content 
in S72 and S73 is set up. That is, in S73, the value ANVm which '^*(ed) the inhalation-of-air throttle valve effective- 
area product in the 1st amount control system of inhalation of air with engine rotational speed and displacement with 
reference to table data using the target-volume flow rate tQHO is set up. And in S73 continuing, the inhalation-of-air 
throttle valve effective-area product At is computed by multiplying this value ANVm by the engine rotational speed Ne 
and displacement V. 

[0066] On the otiier hand, when the flag F for the amount control-system judging of inhalation of air is not 1 in S71 
(namely, F= 2), it progresses to S74 and the effective-area product for adjusting inlet-pipe internal pressure in the 
predetermined target preassure force in S74-S77 is set up. When inlet-pipe internal pressure is fixed, value A/(NexV) 
and the target-volume flow rate tQHO which **(ed) the inhalation-of-air throtfle valve effective-area product with 
engine rotational speed and displacement serve as proportionality. Then, first, in S74, inlet-pipe internal pressure is set 
as the predetermined target preassure force tPman (for example, tPman =-50[mmHg]), table data are referred to in S75 
continuing, and it is the aforementioned target preassure force tPman. The coefficient C of the aforementioned 
proportionality which responded is set up. 

[0067] And in S76, the value ANVe which multiplied the target-volume flow rate tQHO by the aforementioned 
coefficient C, and **(ed) the inhalation-of-air throttle valve effective-area product in the 2nd amount control system of 
inhalation of air with engine rotational speed and displacement is set up, and in S77, the inhalation-of-air throttle valve 
effective-area product At is computed by multiplying this value ANVe by the engine rotational speed Ne and 
displacement V. In S78, inhalation-of-air throttle valve opening phia is set up with reference to table data according to 
the inhalation-of-air throttie valve effective-area product At computed in S73 or S77. 

[0068] Next, S6 (namely, setup of the opening-and-closing stage of an inlet valve 8 and an exhaust valve 1 1) is 
explained witii reference to drawing JUL . first, in S81 , an open stage sets it as a top dead center about an inlet valve 7 - 
having ~ moreover ~ an exhaust valve 9 ~ an open stage ~ a bottom dead point ~ and a closed stage is set as a top 
dead center And the closed stage of an inlet valve 7 is set up by processing shown after S82. 

[0069] In S82, it is judged whether the flag F for the amount control-system judging of inhalation of air is 1. When the 
aforementioned flag F is 1, it progresses to S83 and the inlet-valve close stage in the 1st amount control system of 
inhalation of air is set up by processing shown in S83-S85. That is, only when it is judged witii it being tfiroughout 
[ after the amount control-system change of inhalation of air / transient phase ] in S84 after the inlet-valve close stage 
was set as tiie bottom dead point in S83, first-order-lag processing is performed about the inlet-valve close stage by 
which a setup was carried out [ aforementioned ] in S85. The response time constant T of tiie above-mentioned inlet- 
pipe internal pressure is used for this first-order-lag processing. 

[0070] On the other hand, when the flag F for the amount control-system judging of inhalation of air is not 1 in S82 
(namely, F= 2), it progresses to S86 and the inlet- valve close stage in the 2nd amount control system of inhalation of 
air is set up by processing shown in S86-S90. That is, table data are refeired to in S86, and it is the target inlet-pipe 
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internal pressure tPman. The maximum (the maximum volumetric-flow-rate ratio QHOmax) of the volumetric-flow- 
rate ratio which can sometimes be inhaled is calculated, and it sets to S87 contmuing, and is the maximum volumetric- 
flow-rate ratio QHOmax. Inlet-valve open period Din for using and realizing target-volume flow rate tOHO rdeeCAl 
(=180xtQHO/QHOmax) It is computed. l & j 

[0071] And only when it is judged with it being throughout [ after the amount control-system change of inhalation of 
air / transient phase ] in S89 after the inlet-valve close stage was computed in S88, first-order-lag processing is 
performed about the inlet- valve close stage by which calculation was carried out [ aforementioned ] in S90. The 
response time constant T of the above-mentioned inlet-pipe internal pressure is used for this first-order-lag processing. 
[0072] Next, S7 (namely, setup of ignition timing) is explained with reference to drawing J 2 . First, in S 1 01 , variable 
PER [%] (=QflDpV(QfP+Qfba') xlOO) is computed by output-feedback-control ignition-timing Qfbp' to the sum of 
amount Qffof output feedforward control inhalation of air' and amount Qfl)aof output-feedback-control inhalation of 
air' carrying out comparatively. This variable PER shows the ratio at the time of fluctuating the unit power at the time 
of idle operation by the feedback control of ignition timing. 

[0073] And variation deltaADV of ignition timing demanded from the unit power for realizing the aforementioned 
variable PER in S102 It is changed into [degCA]. This variation deltaADV is computed based on the data obtained by 
conducting a system experiment beforehand. In SI 03 continuing, ignition timing ADV is computed based on the usual 
ignition timing GOV and the aforementioned variation deltaADV at the time of idle operation. 
[0074] As explained above, when according to this invention the inhalation air content is controlled by flie 1st or 2nd 
amount control system of inhalation of air at the time of idle operation and the amount control system of inhalation of 
air is switched Since the change transient inhalation air content Qtr which changes transitionally is computed and a 
target inhalation air content is set as throughout [ transient phase / of the subsequent amount control system of 
inhalation of air ] using this change transient inhalation air content Qtr, engine rotational speed is maintainable to 
predetermined throughout / aforementioned transient phase /. 
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[0010] 11*^2 icf^^^0S«, mtmimm^iR 
«*»ai^g*-\ -ro^jgiSB^iSA^mfiSr, ^gBcoiS^ 

[0011] m.%&mmif^^mm(r>mfmm'pi±. m 
^mmij^ijiimm.mzm^txi3 o . 'm.'s^K:n<D 

(osmm^mm^mn-t^fzi^cDmx^^ii. zcox 
o^j:WLn'^P^m:fjcr>^^t,z^\:,xim-t6z tt^x^ 

mmti^^-th. ^zx\ y^-Yytv-mmi,zx 

S®A^Soagffi2:, m^'SP^S.^cri^^tizmtX 

■t^CDX'h^. 

[0012] immsizi^^^mii. mimm2>)^i 
(ommmmizmtx^^-t^m.^'Sff^i&tim^m&mm. 

m.mM.mmyi^izw y)mx. ^tifzi%^t,z . ffiB®m«i*i 
m:h<^m^m^j: 'ox^^j:mc^mmm^m\^xmmT 
■< Vfimimcof&x^^cTismm^—ds^tLmmL 

X. fl^agWfiRAS^^^ajr-i.C:i:$:#mt-r 

[0013] -t^shio. mM&mmij^(r>mmmi,z\m, 
m.mm^ifimmi.zm^'t^ dtti-jT^ts®^ 

^l<^1jl^i)^f>m2cr>-n^{,z'^^mx.hfitzm^^z^ ® 

«win]is32«^EffScoggiB]$Eii^tc$ijt-r^<, lute 
Tfrier-f H;i-«K^io«sA^ioa«ffls— »3iix 
[0014] mmmAiizi^hmm. B5ie®^«o#& 

mmm-}i^tmm^ 2 c7)pRM»$ijffli:frj^*>^> iuibi^ 1 co 
m.%mm-i5^i.zm^^x.t=ixt:^iz^ huibir^«i*i 
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[0015] ■r^j:i>i^. mM.mmi3^(owmmz\R% 

[0016] m^m5izm^^mii. mimmm&my 
y^- Y^<-y:^mm^mzi. ^mmMmx'hi>mx^% 

[0017] -ty^ij-h. mtm^mm^iz. y^-yy 

[00 181 

[^Bfl^Sb*] M^Hltc-ISS^Bfllciiitf, 1^1 X«± 

\,z. r-f H;wi!i£i*<^ffiiwiii<£)aLK2-, ajg^fjfd'O-r- 

[0019] ^*^2{c«*|gBB{Cj:itJ?. la^MP 

[00201 »*^3 J:ix{f, (R^$iJiJP 

1 (ry^t^hW, 2 cn-)j^{zm ^mt hfifz^c^ 

wmm>i.z^ -iumi^ t\^d imwim^tcmmz 

[00211 m^m4{z^^m^izj:tni. mfi^mm 

■M^t^m 2 coij^t^^m 1 (7)-^^i,zm d m^. ^.^^fcf^co 

(T^^if^m Lxm^<r>ni^^mm.i,zim-thz 1 

x^h. 

[0022] m^m5i,zi^?>%mzxix\.i. h/p2 

■t^ztt^x^, mz. fR^mmm^m^mc^mmM 
m'pizy -f - * HSfjwcj; r>xmmmmmm(^ 



[00231 

[^m<Dmmcmmi mz^ ^^mcr)mmcr>mm^m 
m^^mLxmmi-t. a2tt. :^^m^-mimBiz 

i^(^xh^, zcoxoiz^ fHimmEcom.%m&ii>z 

a. ^fi'iz-tttL?>^Xhimi-ti>:J^Ti^ V-i-2 

^-rJ' d 1 , &t>'f^-r^«^ii)ffl!i- -y b (ECU) 
1 0 0*-/^<7)fi-^{CS^V^TIlI«Klg|!>$ixTB!liB®A^ 

^ ^ mm-ri> WrFmm^<m%m o # s t ^ ii . 

[00241 -etT, Ztlt^cr,-?--t^--)U¥mi^tl^' 

ti^%m(r>~miz^^ii^. %mmizm^^tL^^ 
m.5<^m'p^izi±, ECU 1 0 oi>^i^<r)m^izm^\>^x 

wm^tixm.%M^ 1 t^^com.'^mz^-t^j^jky^ 

zt<m.%^- V 1 p ^zim^tix'imt^mmrr^^ 
jlx-^ 7 {zx-ox'^^%mm^ixh®Sistsi^m.%^- 

[0025] #^«<^ffi(ffl{c{i. ^^gf^^Bfi 

ii-rsp»iiK9*>^^§ti,s. «^5*»^>p»a?s 

9^iosf^co#m±, m<r>z:b<m%-^-v9pi.z-f\-m. 
^ixx'imthwm.T':7^y.jL-^ i otcio-catiiB 
1 1 i(^m%^^- h 9 p Lx . mm 

m::jEt-csm2r^i±j-r-g.2E*^Jt-feyi^d2. su^-^f 

^tftc-t-t C OSt/fH CcOK-fhat/N O xc^aTcS: 
[00261 Eculo ojii'f-gBt co'tf|gcoAai::'3at^ 

m^'mn^mrx.. mm-^mr-rh^^^mmm. (c 
pu) 10 1, ^i^hTuy^M.^^mcof-^m^ 
lfi1tLTv^i,>;-H^;xy;'(^y (rom) 102. r 

■^^^■^') (RAM) 1 0 3, S.t>'HSB«-fe>-t)-*^^cO 
4^<Oft-^$-ai:>3-ri.Aai:»3-f V^J' 7x-^ 1 0 4 5r-^^ 

x-m^^tLh. ztL^ffim^mi. ^<xi ossr^n-L 

[00271 ECU100^(i, ±iSc^#-fe y^(r>i&, 

aM<^ffl*osjs5:^ai-r-i.7i<s-fe d 3 , ? y 7 
*»^omfi^tA:^$ii-i.. -euT, ECU 100 
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c 0 0 2 8 ] <5:tc. ±ucr)^w^\m^<r>mmmmcom 

[0 0 29] zcoi^coit. m^^s^m^-t&^mzn 
1 , mifmmm^ ? o 2Rv^m^mmmE7 o 3 ^isft 

Tfl!^$ix, ECU 1 0 0(cJ;oT^S^5<7)r?-f;l^7 

0 2 a, 703a^cffi^&$i^|>«»s*^'$lJ^^p$^^^^t^^ 

1 0 . ^i&^7 0 1 *f#«B^5co®llffi 7 0 2b. 70 

[0030] ®m#8«i. ^OWgpS 0 1 *i|*lM«raE 
ff)i^>j y^^.y KC{ca^$ix;^c#pjr^ HBO 2rttC:S 

8 0 1 coi^ffigptc 'jf—i-sostm^ n» t^ti^ 

#8Ji, 'Jf— :^8 0 3{ci>fLTT*-i Of^ffl-r-^xr 
y>'^8 0 4{c:J:-:>TPB#:tr[fij. -T^ri?*), i^'jy;?'^ 

0 5<7)7x-X®8 0 5 a*i«ffi-r€.^ripJ-^ftSS'$^t 
I.. 

[00313 iK5\#8(^±^rtC{±. I3#fflma57 0 2 

St/iB#ffl«a:57 0 3*ilEK$ix, iil^^ti. "rtft^ 
7 0 1 5rfei5A-C"?-c7)±Ttci*(*lKa$^tl.. ^»i^7 0 

1 it^<r)^'(Mizii\.\Ztm^<r)=y^ 7 h 7 0 4 tcia^ 
^fi. ■5r»^7 0 1 J: 0T(ffltc®lA'-S,i^-r7 hTgB7 0 
4 a*ira#ffl«K57 0 2<7)4"'l:^gB^ffiS■!JgfttcSa 

Lao-eoTss^sssj&^fS^^BcottspB o i 

0 1 J; ^±M<.zmx/i,i^^'7h±.^7 0 4hl,±. 
«fiS57 0 3cO4"t>gP$:ffi«l!)eiE(cajiL, ^cO±5S 

gpt=:x7-y>':5^i^-h7o 5*^'?#(t4.ti.-i., -eu 

T. ^t7)xrUVi5''i^-h7 0 5(c^sfLT±:^J;'9#ffl 
■ri.xr'J>-i/7 0 6tcJ:'9. ^»-?7 0 ISl/^V-^-:? 
h 7 0 4 «Tl*a^ tCft^^^tS . 
[0032] C£7)J;5tcLT, nrK)^7 0 US. x:?-'; 
:^^7 0 6i7)f^ffli:, «R^#8^:frLf^xr'J>'::?'8 0 

4<^f^ffli;(cj:-?T4'ra{ia 

57 0 2 fcffl#ffl«J^57 0 3 i:£7)4>ig<7)fiia) ^ft^ 

nm^tih. -etT. w#fflfl:K57 0 3*<ji«$n.T 

^■6^7 0 1 *i©5lffl7 0 3 bfci®«$iX7ti: SiCtitR 
m#8cD7x-XM8 0 5 a^iv-yy^J'^-y KC(7)i^— 
h C s L . ^ . SH#ffl«1S5 7 0 2 *^jim§ 

ixz^m^f-T 0 it^mm7 02hi.zm.mLtzb%\,z\t 

BUIS7 x-Xffi8 0 5 a*5-5-C:j!)>/i>JiJffi-r-l> ^ t J: 
[0033] ^Jd, i^^yh7 0A (^immziiiT^^y 



■Y 7 h 7 0 4 co^{4*-'^^ffi$il^ . 
[0034] ECUl OOtCi^T T 

t^io. r-i V)i^mzis\^xi&fm'o^3comm?: 

smmxm^izmtxmm-r^ z t i,zj: t«rasm 

mmm?:smf&x^&izmtxmm-r6ztt>zx-yx 
mA^^mm^tL^m2co^fiiM.mmi33K,tm} o 
i^i. ^tLfzmcr>^mm'i'i,z}s\^x i> . «Bgai:'3!ms 

[ 0 0 3 5 ] t/v!, 1 (Tyfmstmm^^x'ii. fSR^^ 

8commmii±Wf^imiz. mmmnTmmmizm^ 
^ithhcoLL. -:fj. m2(r)f&^mwj^x'ii. m. 
%^7er)mmmii±W}^Mmzmm^ti. mmm^m 

[0036] ^-r. sii,z^\,^xmmm^mmj^eRx/ 

S2izi5\,^x^^f&^s^mij^imm^ii?>, 

X, S3{cfcv>Tr-f H;Pjl^B#c7)0f^(O@SlIIlKa,K 
t N e t^'r-yjU'r-^^mmi-XXii^^:m\'^Xi^m 

ymrwiz^txm&^ti^, BufBa^niKaLStNe 

[0037] sAX'ii. smmx^^mA^y ^-v^y^r 
V- mmmi^^t y^- K^-y i?$ijfflii*f^^^i:*»^>* 
^ti^ti<mi^&^nai'ri>iz^^:^r)^ 

[0038] ^tX, S4(CiiV'>TKS$tifc@g(RA 

s^^S3S-ri.^< . s5i,zm^xf!R^io^3com 

i^35^'iS^§n. S6tt5V'>Tiam#8S.T/Sfm#l lO 
MfflB#^*<IS^$ii. S7(ci>v>TjSc^r7:/6tJ:^ 

[0039] aTiz^ zcomm^xy-vrmizmmizm 
m-th, t-r. S2 (fip*>. fi&^mmjj^cmtK) iz 

ov^r. ii5&#HSL-ciKBHt-.?.. SI ix'ii, 

ttlfz<^Sl7iq&Tw^mMcOi§,mce mtli^ 8 0°C) 

w>« ) t¥te$ixfc*«^{c{i, s 1 2^^ii^T■^ 1 o 
s 1 3i,zmA.x'm2<r>mmMmm:tj^ifimm^ti. euie 
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[0040] mm 

BMll]<J07^^F(old) t'ilX'hhm^M. S 1 5tC 

(old) *>-l-C'^V^ (IP'^. F(old) =2)%^I4, SI 

6tJi^T'Btiie;^^'^>'^ffiCnt*il;•fe•y h$ti;tf^. U 

*^-roj*f*<7)iBii^ ( = 1 OXCnt [ms] ) ^^LT 

t ^tlt:m.mizcr,^ U^-yh^tih. 
[0041] SI 3^^^3^^TlRSvt$^Jffll:^i: Lxm2 

<7)i><7)*iiMtR$ixfcJl-^«i:. SI TtCtJUTItrlHltC® 

^$"Jffli:;^5tf"J^ffl 7 ^ F 2 -C'J> o 7t*^*>j&^'fij^ 

^tl. B«IB<07 5:?^F(old) *«2f3^S«A(4, 8 18 

(^ii^•c;*'>^^ hfficnt«< 1 mnm^titimizmm^ 
ixrm. 'J9-y^ti^--)}. m^yyyFiou) if 2. 
T-^rv^ m^. F(oid) = 1 ) s 1 9^cat^T■' 

[004 2] S4 (IP*>. Ba®A^mfi^5lS 

^) iz-o^^x. 06Ha9 2r#KL-Ci«HB-rS. 82 1 

- s 2 9 {c^-tjaatii, m i x«is 2 i7)PRMM*ijffli* 
^I'Zx^xi&x^^M^mmi-^m^iz^ r-f vjuswi 
momw^miKmitr y^-^yity- Ymmiizx o x±. 

[ 0 0 4 3 ] ^-r. S 2 1 T-{±, 

7 7;/F*>' 1 xhht)^^i}-m\^^tih . mtiy y 
ii^ix'h^ m^\± . s 2 2 {cii^-clg i <r)^mMM\mM 

y)v^-9^mmLxxi±-^^m^^xm.^^ix.. 

(823) . 

[0044] -^r, s 2 1 (cfcv-'T®M»©JP:fr5e¥"JS 

ffl:7 7^F*n-C'^VWIPt>, F = 2)*^(i:, S24 

fc)i^■r•1g 2 <r>fRfss.mmij^izinirh y^-vy^v 

Qfba =Qfba'(old) +k 1 X ( 

Qfbp = k2X (tNe-Ne) 
ZcoXd tc. mx^MS.I,z-p\,\xm-i^M(7)y ^ — hVN'-y 

j^mmiz'ouximm<Dy ^ -v^^y 

mm<^^m\mmmt:mmLxi>x\>^L. ^j<.^m^zr> 
^^xm<mmmm^mmLx^x\^, ^tj. ±5^ ( i ) 

cOQfba'(old) f^-r.|>tti:tl7-f-NVN'./^'$lJia5ItK 

[oo5o]^tT. s3i x'ii. m.%mm:n^mm 



V- K$IJ»(R^Qff i:-r^ ( S 2 5 ) , 
[0045] ^is. ^liti^xiOf— 7';l/-r-^'{i. #?R^ 

^<r>mt-f^tzibi,Z'j^mt ^ixhmx^^^mm^ 

\,ZXr,X ^ibtz h<r>X'hh. 

[ 0 0 4 6 ] -e UT , s 2 6 -cii: . m.%mmifiimm 

f*c7)@jgBtH*sSr^£0B#rae mx.\i. l(sec))&^Jg 

Lx^^^-fy^^t^tt^pm^tii, . m^i,x\>^hm^\i. s 
2 7 ^::a^-^:7 ^ - h 7 :r Yfmms&Qiff^^cD 
'f-K7^'7-h'$ij«i©^Qff' fr-i>— 

x-oxmmizm^Lx^^hkLx^ s2 8^atr» s 

2 8 Tli, y 4-Yyif V- F$iJfflIi®MSQff Srffll, -^T 

[0047] S3 0-S34 l,Z7n-t9mX'l± . *fgC0« 
Mm^m&^EWm^mJS.tnei,zUM^-^h^<^ y 
^-Yf^v'^Vmti''^i>inh. S3 1TJ4, 

—1fitZ'Z>\^XffiytL^. ZZX'li^ Ztlii><r>m^lZ'0\,^ 

xndm^^-tiK \'^-rtii)^:fjc7)^^mtKL. otic 

Sm^tl&X'r-yr(r)d-hm^^titzMmi,zM^^-t^ t, 
coSrSffl LT :7 ^ - hv\'.y i7Sijffli5-=?To-c t fflS<7)S?;m 

[0048] (RA^m*(c-Pt->T(7)7 -r - hVN'-y 

^/^f^m^z-:>\,^X<r)y ^ - Fvs'-y ( y ^ 

-FVN'-y^'$IIfflI.t^B#lBQfbp Cdeg))tt, ff\^mm'r 
-Okl, k2 (t?lji.{fk 1 =0.005 . k 2 =0.07) ^ 
fflV^TTsetcJi-oTScm^ixi,. BuiaMf^^^-f Vk 1 , 

k2«, ^fi^fim.x^%M. :^tkmm^zmthumf 
^ yx'h I? . 7 -f - KVN' .y h n- 5 1 imm 

tf. yMv^^rSrl OdBt-rsiiBB) rtfc^rl. J: dtc^ 

[0049] 
tNe-Ne) •••(1) 
• • • (2) 

^^fi. m^LX\<^h^li. 8 3 2{^Ji^T7^-F 

:*iJtiP^r5(:*ifl]m;i J: -^Xy^mmzW^ LX^^^t 
LT . 8 3 3 '^.jt^■C•7 - \' .y iJ'^iJflJdJSiJIJI^fi 

S3 3T-{±. 7-f-hV^'•y^SlJ»^f^SQfb^fflV^ 
Tf^a^r^ J; 0 iiZmmy ^ - FVn' -y ^fJffllM^iQre*^ 
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[ 0 0 5 1 ] :3ri3 . ^tmmr^it, 7 - V^U 9m 
-hy^-YJ^v-:^ $|J»PR^ Qfba ' i: V H K AlAc^ W(c 
C 0 0 5 2 ] C: Cl-C'. S 2 8 (fip-^, «J^m®A^ 

[ 0 0 5 3 3 S4 1 {:tJt^TfniIiS^Sit^i!g^#8co 

PBB§M2:S!^a;^. ^< S4 2lZf5\.^xm^^t.titz^ 
fflB§S82:fflv^T(R^0#3 2r»^tfv:%^iO®M«l*I 
ff:*J«0JEi5^^^T(sec) 2rS^S. Z<7)m^^ 
T{±, ®«>g$0^3Sr«#L/2i§^coiSA^^S4V^{i 

mmiz-:>^ -^X (7)7— 7*;i^T— 9 ^^fz-tx < , 

[00543 s 4 3 T'<i. Jisi^^mif^m^y y ^ 

^if\xhht-^f)^m\'^^fih. mi.y'yc^vif'ix 

s 4 4 l,zm^xMmmm1mT2ltlmtii^i^^ , * 

$"jtJfl®«aQff (fip-^, mi(Dm^mmif^izi3ifi> 
y <-Yy^v~ Ywwmm.Q.fi 1 ) \,z—dmkt%m 

SriteL, •eiOfflSrWJe3SmiRA^m»Qtri:-r-&. 
[00 5 53 S 4 3{cfcV%T«5^MW:^5^fiJ^ 

i5e, ®^®JP:fr^*«ll 1 o:^r5t*>^m 2 cTji^rs^tflj o 

^tifzmcom^m^'pizh^t lx. sag izma. 
x-mmmm^Tmrnm^ti^h, mt^mzn^ tm^^ 

"^^^^mz-r^. *tT. ig<s4 7fct>v^T-wjie^^ 

S^T12S:fflV ^xy ^~¥y^y~ h-$lJ«®^Qff 

(fiB*>. m2<r)m.mM.mmij^i,zi3iifi>y >t -vy 

[00563^iOJ:dtc LTi8^©Jffli:Sjt«J^^<0S 
^tm<^izinfh tii:)jy^~vyif'7~ H^JfflitR^JlQ 
f f ' t LT^U^aim® AS^Qtr5:»ai-ri, t 

[00573 f&mmBm-ij^^mK>m^fzmiz\&^s.m 



myj^^^^m^izmw-t^mi. ^w&^s^cr>muz 

mm&&i:mn-t^tzibl,Z'£^^j:mAS^nHi. mim 

fmp^mij <mi\:izm \^xm^-t ?>zt^x'^i> *>\ ^ 
(^ifx\ ±si(7)f&%m^co^itmHzhmm^^<^ 

[0 0 58 3 ^ZT. msSM^mm'PiztiK\x . \ii-^y 

i 0 \,z\mM)HSJi<^muzmtf.i'^^WLX^mM. ( m 

WLa. 2RU\> 2 ) J: >)^i(Ofljmi§m«RAS^Qtr 
(ttHa l^tt^b 1 ) Srflcaj-fSCitfciO. T-f K;l^ 

«MIs]«K^«2-FJrStOBSInllKM«tc«H^-r^ Cl ii^i-C- 
[00 59] Z<7yX 0 ^rWmj^?SB#®A^^4Qtr$:|| 

M^mm^pizh^xii^ mt&mmx^^^^-t^ 

tiibcof&^^mmm ( AM a 3 ) X'OMK ^^t-Th J: d 
i>z&^^ix^. -^r, K^*iJffli:trj«i;6>ll2£Oi,co*>^> 

m 1 cotcoizwjmx. (i>tifzm<7)m^m^'p{z$>':>x 
a. miE^mmm (ft^b4 ) mM'^mx^^ 
^^•t^fzib<7)m.n.^mv^m < fl^b 3 ) i o^<^ 

^■t^^oizm&^ti:^, 

[0 0 60]<):{C. ia8$:#BSLT, S 3 3 tCt>(t-I.J& 
atCOV^TI^BJ-rS. S5 1T'{i, ssoiziiuxm^ 

l,Zi3\^-ZmM^tLfzy 4 ~ hVN'.y ^$lJPlR^iQfba(ol 
d) t <^m^ 0 Iii±-C-S> h i)^i)^tfim^^flh . 0 J.:il±T' 
h^^^M^ S 5 2 ^^Jl^T-4•IH]^07 -f - HvN'-y :7$IJ^ 

^Kh. —-fj^ S5 1 tciiV-.T0JiLhT1i^V'> (fip*,^ 
Qfba -Qfba(old)<0) S 5 3 {^Jt^■C•B^^ HI 

<07 - hV'^^y ^'Sl|fflI®«fiQfba(old)3&i$IJ|®7 - K 

$lJffll®maQrea ti, -^iOftS 3 4 t=t>V^T£B:^J7 - 
hVN' y ^'©J^g^Qfba' t ^tlh. 
[006 1 ] tit, S5AX'\i. S3 0tCfcV^TlS^$ 
fifzy-s- -y Mfflijfe^B^tg Qfbp t^^X'h •& 

iE-c«)^*^(±. S5 5^^jt^•e7>f 

ffil*jAcB#^Qrep h^tlh. -^T, S 5 4 (CfeV^nET 
(HP*.. Qfbp SO) S 5 6 (^jt^•C'$lJ 

my^- hvs^y ^mmj^jcmmQrep scorns 3 a 

l,Zi5\.\X^1^y ^ - hVN'-y i^SlJ^^^^Qfbp' t §fL 

[0062] Z<r>ii 3 t<IIB8aj:»3<offiT5rJS§ 3 «.iSA 
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[0063] &±<7)j: 3 i,ziiitiy -f - ^y- vmm 
tm^^tLtimii. s 6 1— s 6 5i,z7ii-tmmi,zx 

7 -f - K 7 :r V- K$iJffll®maQf f • &t/tB:^J 7 ^ - H 
y N' -y ©Jffll®^ Qfba ' iz^-iSK ^XT4 YlV-I^CO^nB. 

[ 0 0 6 4 ] ^< s 6 y—nv'f-^^mmi, 

V^TT-f H/1^^)-COPR^^O#^P®«A i h.T9'^M^ 

w^<^imM. 0 #BBPffla A a t cr,^x'h^\mm o * 

raPffl«A36<®ffi$ix. S6 4fcfcV^T(R^i9#BHP 

HWA $:«W[ll«EaiKN e h gf^V h m L:^^fflAN 

QHO (fi^^tiifr.5^^t7)IS«ti;K®T'<7)^«) 

(07^-7';Pt-^S-, HuiefflANVSrfflv^-C^^L, a 
M*«»fL»Jt t Q H 0*i|S^§ix^ . ^ \ #:«Sa: 
JtQHOiOx-r;kx-^{i, 0iJx«\ ©^#^B$^^ 

^m%^-^mx.hnm\,zm'^^h'mLXhi>. 

m tcov^T. ai o^#HgLTiiBj-^s, S7 

\x'\i. ^%m\myi^m'^myyyFi)nx'h^-i)^ 

i}-i3^m^^ix^ . msd.yyyFi}nx-^h^\±. S7 
2{zm^. S7 2S.l>'S7 3tCt5V^T®ASmi^M» 
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